A new regulator of seed size control in Arabidopsis identified by a genome-wide association study.
Organ size in plants is controlled by the interaction between genotype and the environment. Seed size, an important agronomic trait, largely determines yield and is an important focus of research. However, the genetic components underpinning natural variation of seed size in undomesticated species remain largely unidentified. Here we report a genome-wide association study (GWAS) of seed size in Arabidopsis thaliana, which identified 38 significantly associated loci, including one locus associated with CYCB1;4. Natural variations in CYCB1;4, which encodes a cyclin protein involved in the cell cycle, significantly influence seed size in A. thaliana. Transgenic plants with enhanced CYCB1;4 expression show normal development, exhibit increased seed size as a result of an accelerated cell cycle progression, and tend to produce higher yields. By contrast, cycb1;4 mutants have smaller seeds, and the effect is especially pronounced in a large-seed accession. The temporal and spatial expression pattern of CYCB1;4 suggests that this gene may function in both maternal tissues and zygotic tissues to coordinate the final size of seeds. Taken together, our results provide genetic insights into natural variation in seed size in Arabidopsis. Moreover, CYCB1;4 homologs in other crops could have great potential as targets for efforts aimed at yield improvement.